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Description 

The present Invention is concerned with drills 
and specific disposable inserts therefore. In par- 
ticular, the disposable inserts used with the drill 
have a pair of obtuse angled cutting surfaces 
which both engage the workpiece and are prefer- 
ably octagonal shaped inserts. 

Drilling tools with disposable inserts are well 
known. Patent Specification GB— A— 1,546,981 
describes a drill having a shank with two axial ly 
extending chip recesses or flutes and inserts 
positioned such that the cutting edges produce 
the resulting hole. The inserts are positioned with 
a radial location such that the inner insert sweeps 
a radius including the turning axis of the drill, and 
the outer insert sweeps a radius overiapping that 
of the Inner insert One problem with such a drill 
is that forces on each of the inserts are unequal 
because of their differing radial distance from the 
tuming axis of the drill. This problem is partly 
overcome by altering the radial location of the 
inner Insert away from the peripheral insert by a 
sufficient amount to balance the forces or chang- 
ing the size of the Inserts. 

Patent Specification GB— A— 2,000,704 
describes a drilling or boring tool which may have 
one or more hexagonal inserts. When a plurality 
of inserts are used, the inserts are arranged at 
equal angular radial spaclngs relative to the turn- 
ing axis of the drill. In addition, the hexagonal 
insert has two cutting edges which make sub- 
stantially equal angles with a line parallel to the 
tuming axis of the drill. In such a drill, when the 
cutting edges are viewed longitudinally, the outer 
insert presents an acute angle at the outer cutting 
point During rotation this cutting point can be 
easily damaged. 

The present invention provides an Indexable 
disposable insert having six contiguous edge 
faces of equal length and two polygonal, side 
faces having altemate comers of equal obtuse 
angles, and a cutting edge formed at a junction of 
at least one of the side faces and at each edge 
face, one of said cutting edges having a chip 
removal element spaced rearwardly therefrom, 
the chip removal element being of substantially 
equal width therealong, wherein the Insert has at 
least six contiguous edge faces arranged In pairs, 
the alternate cutting edges having a second chip 
removal element spaced rearwardly therefrom, 
the second chip removal element having a width 
which tapers increasingly from the obtuse angle 
juncture outwardly to a comer of the insert 

The present Invention also provides an Index- 
able disposable insert having eight contiguous 
edge faces of equal length and two octagonal side 
faces wherein the insert has four alternate corners 
of equal obtuse angles and remaining altemate 
comers of different angle or angles, the equal 
obtuse angles being greater than the remaining 
angles, cutting edges being formed at the junc- 
tion of at least one of the octagonal side faces and 
each of the eight contiguous edge faces. 

In a further form the present invention provides 
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a drilling tool having a shank and plurality of 
indexable disposable cutting inserts therein, the 
assembly being as claimed in claim 6. 
The present invention will be further described 
6 by way of example only, with reference to the 
accompanying drawings. In which: 

Pig. 1 is a side view of an embodiment of the 
drill of the present invention; 
Rg. 2 Is a further side view of the drill of Pig. 1 
10 rotated through 180°; 

Fig. 3 is an axial end view of the drill shown in 

Pig. 1; 

Fig. 4 is an enlarged view of the insert as shown 
in Rg. 1; 

75 Fig. 5 is a partial cross sectional view of Rg. 4 
on line AA; 

Rg. 6 Is a plan view of a hexagonal insert with 
improved chip removal means; and 
Fig. 7 is a partial cross sectional view of the 
20 embodiment of Rg. 6. 

Referring to Rgs. 1 and 2, a drill 110 has a shank 
111 with drill flutes 112 and 113 extending to a 
pair of cutting inserts 114, 115. The inserts 114, 
115 are of the type having eight sides with four 
25 pairs of alternate obtuse angles. The center of the 
drill shank has a cooling channel 116 passing 
therethrough, which subdivides to supply coolant 
or cutting fluid to each of the inserts. Rg. 3 shows 
an axial end view of the drill 110 with the cooling 
30 passage subdivided so that cutting fluid passes to 
each of the inserts from cooling channel 316. The 
arrangement of the Inserts In relation to the axis Is 
such that the cutting edges of each Insert are 
disposed along a diameter of the drill. Insert 114 
3S has an outer cutting corner 117 which extends 
beyond the diameter of the shank 111 such that 
the bore 1 18, which is formed during drilling, has 
a larger diameter than the diameter of the shank 
111 as illustrated in Pigs. 1, 2 and 3. Inserts 114 
40 and 115 are positioned so that the total cross 
sectional area of the bore 118 will be cut or swept 
when the drill revolves. The area which each of 
inserts 114 and 115 sweep from a cutting path 
overiaps the cutting path of the other insert In 
4S addition, the cutting path of the inner insert 115 
slightiy overiaps the tuming axis of the drill. The 
shank 111 of the drill is adapted to receive the 
inserts 114 and 115 in conventional manner. The 
drill 110 has two pockets, one to receive each of 
so the inserts 114 and 115. The inserts 114 and 115 
are inset into the pockets and are clamped therein 
by known clamping systems such as screws, lock 
pins or clamps. 
The insert 114 Is attached to the drill shank by 
55 means of a screw, lock pin or clamp 119 of 
conventional type, although other attachment 
means are possible. The insert 114, as more 
cleariy shown in Pig. 4, is the outer insert of the 
drill, it presents two cutting edges 120 and 121 to 
60 the workpiece with approach angles P and a to a 
notional line 122 perpendicular to the tuming axis 
123 of the drill. In Rg. 4, a=P but a- P may vary by 
up to 8° to balance turning forces between the 
radially outer cutting edge 120 and the radially 
65 inner cutting edge 121. Similar or different 
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approach angles may also be used with the 
radially inner insert 115 (Fig. 2) again depending 
on the balance of the turning forces both between 
the radially inner and outer cutting edges and 
between the radially inner and outer inserts. 

Referring now to Fig. 4, as the insert 114 has 
octagonal side faces there are three further pairs 
of cutting edges 124, 125; 126, 127; and 128, 129. 
The geometry of the insert as shown in Fig. 4 is 
such that each of the pairs of the cutting edges is 
defined by an angle y which Is preferably 160'' 
although H may vary from 135' to 170". If the 
angle 135° is chosen then the octagon will be 
completely regular, i.e., each corner angle will be 
exactly the same. Thus, it is essential that alter- 
nate angles are equal. 

The comer 117 of the insert extends beyond the 
radius of the drill such that the shanl^ of the drill 
110 clears the bore 118 during drilling. This has 
already been described above in relation to Fig. 1. 
The Important point to note with regard to the 
geometry is that corner 117 is also an obtuse 
angle, i.e., is greater than B(f, usually about SS*, 
The obtuse angled comer 117 provides the Insert 
with greater strength at this point than prior art 
drills with hexagonal or trigonal Inserts because, 
in a trigonal insert, the equivalent corner will be 
an acute angle sul^ntfaliy less than 90°. 

In prior art drills, one problem, as indicated 
above, is the unequal forces which are applied to 
Inserts when the drill tums in relation to the 
workpiece. The inserts themselves are symmetri- 
cal (although the ones shown in the drawings are 
not symmetrically along a notional line dividing 
each of the equal obtuse angles) and they are 
arranged such that the cutting edges of each 
insert lie along a diameter of the drill when 
viewed axially. The outer Insert 1 14 of Rg. 1 will 
travel faster than the inner insert 115 over the face 
of the workpiece during one revolution because 
of the greater circumference of the area swept by 
it Because of this, there can be an increased force 
on the outer insert To overcome this, the insert 
114 can be canted. In the drill shank 111, the 
pocket to receive the insert can be positioned 
such that each insert is received on the cant i.e., a 
is greater than up to about 8". Thus, the cutting 
edges on one side of the obtuse angle a is closer 
to the notional line perpendicular to the drill 
turning axis and offers less resistance to tuming. 

The drill maintains the equal radial spacing of 
the cutting inserts when viewed axiaily such that 
swarf removal from each of the inserts does not 
become an obstruction for the insert which is 
radially displaced from the other. The radial sym- 
metry of the drill is therefore thought to be an 
advantage. 

It is preferred that each of the inserts on the drill 
Is exactly similar in size and geometry. The 
approach angle of each cutting edge is also 
preferably the same. The approach angle Is 
defined as the angle each cutting angle makes 
with a line extending perpendicular to the tuming 
axis of the drill. As each insert has two cutting 
edges, when the drill is turning the approach 



angle of each of these cutting edges are defined 
as a and p respectively. The angle y defining the 
obtuse angle may vary from 120** to 170° and is 
preferably 160°. When positioned in the shank, 

5 the a-p may vary up to about 8*". Preferably, the 
angles are the same or can vary by a small 
amount i.e., up to 8°. If angle p is considered to be 
the approach angle radially further away from a 
tuming axis of the drill then the value of p can be 

w less than the value of a or vice versa. In one 
embodiment the angle a is in the range 78" to 79" 
and angle is in the range 81" to 82", preferably 
78" 31' and 81" 30' respectively. Alt the angles 
may have a tolerance of ±30'. 

16 One preferred drill arrangement of the present 
Invention is one in which there is one pair of 
octagonal cutting inserts arranged with their cut- 
ting edges along a diameter of the drilling tool, 
although a greater number of inserts may be 

20 employed, and along other diameters. 

As shown in cross section in Rg. 5, the octa- 
gonal side face 130 has a parallel octagonal side 
face 131. These side faces are connected by edge 
faces 132 (and 133, 134, 135, 136, 137, 138, 139 

26 respectively, not shown). The cutting edges 120, 
121 etc. are formed at junctions of the edge and 
side faces. In a positive raked insert the edge 
faces 132 are raked 6 degrees from a perpendicu- 
lar to side face 131 to provide clearance during 

30 drilling. The value of 5 may vary between about 5" 
and 12" but is preferably The eight edge faces 
join end to end to form tfie eight contiguous edge 
faces of the Insert 114. Each of the comers 117, 
140, 141, 142, 143, 144, 145, 146 of the insert may 

35 be rounded to facilitate moulding of the insert and 
provide a stronger comer. However, at each 
junction the extension of adjacent side faces 
would meet in an obtuse angle. 
The geometry of the insert 114 may vary to 

40 provide four Identical pairs of cutting edges of 
equal length, each arranged about an obtuse 
angle. In the example shown in the drawings, the 
geometry is assymetrical when it is considered 
along the line of symmetry of the cutting edges, 

45 i.B., a notional line 147 dividing angle y into two 
angles y/2. In use such an insert 1 14 is reversible if 
it is a negative rake Insert, or can be used in 
conjunction with a second Insert, if it is a positive 
rake insert The indexable inserts of the present 

so invention have obtuse angles which may vary in 
the range 135" to 170". The most useful obtuse 
angles for the insert are in the range 150 to 1^", 
preferably 160". 
The preferred arrangement is for an indexable 

ss disposable Insert having eight contiguous edge 
faces of equal length and two octagonal side 
faces having four alternate corners with equal 
obtuse angles, the opposing pairs of angles of the 
octagonal side faces being equal. One arrange- 

60 ment has four opposing equal obtuse angles (140, 
144, 142, 146) forming the alternate comers with 
equal obtuse angles; two opposing obtuse angles 
(1 17, 143) of a first value, which may approximate 
a right angle and two opposing obtuse angles 

65 (141, 145) of a second value greater than that of 
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the first value. Specifically, an example of the 
insert of the present invention has four opposing 
obtuse angles of 160^ two opposing angles of 95** 
and two opposing angles of 125**. Ail the angles 
may have tolerances of ±30'. In a preferred insert 
two of the angles, apart from the four equal 
obtuse angles, may be in the range of greater 
than 90° but less than 100°. As another example, 
the insert may have the following angles, angles 
117, 143 being 95°, angles 141, 145 being 125" and 
angle y, 160°. The tolerance of each angle may be 
±30' for example. 

The geometry of the insert provides a sym- 
metrical insert However, when the insert is posi- 
tioned in the drill shank such that two cutting 
edges are presented to the workpiece as for 
example shown in Figs. 1 and 2, the inserts are 
not arranged symmetrically and the inner and 
outer inserts 114 and 115 are mirror images of 
one another. This facilitates indexing of the 
inserts. Referring to Fig. 4, in the outer insert 
cutting edges 120, 121 are presented to the 
workpiece. When these are worn, the screw, 
damp or lock pin 1 19 is released and the insert is 
turned through 180° and such that cutting edges 
126, 127 of the same insert are used. A similar 
180° tuming of the inner insert Is also carried out 
After the new cutting edges which are presented 
to the workpiece are worn, the outer insert is then 
positioned in the inner insert pocket, replacing the 
inner insert in the outer pocket after tuming both 
through 90°. Thus, ail four pairs of cutting edges 
of both the inner and outer insert are used 
aitemateiy between the inner and outer insert 
position. To receive the comer of the insert 1 17 as 
shown in Fig. 2 (i.e. the mirror image of the comer 
shown in Rg. 1), the flute of the drill is cut away 
beyond the center line of the drill. The drills of this 
type are generally of any suitable size. However, 
the advantageous sizes for a drill using a pair of 
inserts is about 16 mm to 75 mm. 

Although a drill with a pair of inserts has been 
described, it is within the scope of the present 
Invention to provide a drill with more than two 
inserts according to the desired size of the drill. In 
this case, the cutting path of each insert overiaps 
the cutting path of the next insert such that the 
rotation of the drill will provide cutting action 
across the face. As the inserts are assymmetrical 
as far as the cutting action is concerned, when 
they have become worn, it is preferred to use the 
inserts in pairs according to the diameter of the 
drili desired. Thus, for example, two pairs of 
inserts may be used in a drill either in line such 
that the cutting edges all lie along a diameter of 
the drill or with one pair of inserts lying at right 
angles to the other pair with four flutes to the drill 
instead of two. Other combinations of pairs of 
inserts is also possible. Each pair of inserts may 
be of different sizes and geometry, if desired, 
although it is preferred that the inserts are identi- 
cal within each pair to fecilitate indexing and with 
most drills the pairs of inserts are preferably 
identical in geometry. 

The inserts of this invention have conventional 



chip removal elements generally referred to as 
chip breakers in the form of grooves, dimples, 
recesses etc. in or on the surface of the insert 
which are generally moulded therein. Fig. 4 

5 shows an insert 114 having a top side face 130 
and a bottom side face 131 with an edge face 132 
raked by 5^ preferably T, forming a cutting edge 
129. Behind the cutting edge 129, is a peripheral 
land 148 which extends around the periphery of 

io the insert as shown. This provides strength for the 
cutting edge 129. Peripheral land 148 Is generally 
lower than the surface of the octagonal side face 
132. Behind the peripheral land 148 is a double 
curve groove 149. As shown in Fig. 5, the groove 

75 149 is curved with a double radius of curvature. 
The first part of the groove 149 has a radius of 
curvature r' which is less than radius r^ of the 
second part of the groove. The groove width may 
be uniform around the insert 111. In another 

20 embodiment, the groove behind alternate cutting 
edges 129 (121, 125, 127) may taper outwardly in 
width from the notional line 147 dh/iding the 
obtuse angle. This is shown in Fig. 4. The taper, J, 
may vary but the width of the groove increases 

2ff generally between 2° and 12", preferably 5° from 
the parallel relative to the cutting edge 129. The 
angle of 7 is 5° as shown in Fig. 4. This taper Is 
provided either by varying the length of the radii 
along the groove or by having the land width 

50 vary. The advantage of a tapered chip groove of 
this type comes to the fore when the cutting 
edges are used in a rotational cutting apparatus 
such as a drill. The cutting forces on eacli of the 
cutting edges may differ due to the different radial 

35 speeds of each of the cutting edges. This is 
particularly the case when the axis of rotation of 
the insert is to one side of the notional line 147 
dividing the obtuse angle 150. 
Both chip breaker elements when considered in 

40 the place of the polygonal side face may be 
tapered outwardly in width from the obtuse angle 
although it is preferred that each alternate groove 
only will be tapered in width Inwardly from the 
obtuse angle 140. The taper will normally be 

45 applied to the chip breaker on the insert according 
to the final use of the insert For example, some 
Inserts may be used In right hand drills and will 
require the tapered chip breaker between angles 
140 and 141 as shown in Rg. 4. If an insert is 

so required for a left hand drill the taper will be 
between angles 140 and 117. 

Another form of chip breaker is a series of 
spaced apart dimples or depressions in the face of 
the insert The depression may be uniformly 

ss spaced circular indentations which are positioned 
behind each of the cutting edges. The chip break- 
ing dimples are such that they become larger as 
they extend away from each of the equal obtuse 
angles to form a taper on one or both sides of 

BO each of the obtuse angles. 

By having a tapered groove behind the radially 
inner cutting edge 121, the forces between the 
outer cutting edge 120 and inner cutting edge 121 
can be balanced. The chips produced by the 

55 cutting action of the insert from each cutting 
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edge, each are uniform and the power consump- 
tion needed by the drill to operate is reduced by 
as much as 15% in consequence. Because the 
balance between the inner and outer cutting 
edges 120, 121 are more even, there is a stabiliz- 
ing effect on the whole drill. 

As heretofore described, this invention relates 
to an indexable, disposable insert where a pair of 
obtuse angled cutting surfaces engage the work- 
piece In use. An octagonal configuration becomes 
a preferred embodiment for one reason, because 
the outermost cutting surfaces are also at an 
obtuse angles* An improved chip removal con- 
figuration or groove is applicable to most inserts 
using the dual, obtuse angled, cutting edges. For 
convenience, the improved chip removal con- 
figuration of this invention is shown m Rgs. 6 and 
7. 

In Rg. 6 the insert 160 comprises a series of 
plural cutting edges 161 and 162 etc. disposed at 
an obtuse angle to each other and adapted for 
drilling In the conventional clockwise manner, left 
to right outside of the paper. Chip breaking 
grooves 163 and 164 etc. are arranged about the 
periphery of the insert and are inset from the edge 
by a land 165, as illustrated in Fig. 7. The center 
lines, 166 for example, bisects a pair of cutting 
edges 161 and 162 so that generally equal angles 
are formed with the edges. The groove 163 
behind one cutting edge 161 on one side of line 
166 has a groove width which is substantially 
uniform In width. The groove 164 on the other 
side of line 166 and behind cutting edge 162 has 
an increasing width, the angle of taper being up to 
about 12" and preferably in the range of 2" to 10° 
relative to the parallel groove width. A taper of 
about 5^ is preferred. As illustrated in Fig. 7, the 
groove 163 cross section may comprise two radii, 
the one nearest the cutting edge being generally 
less than the one furthest from the cutting edge. 
In order to provide this kind of taper, two groov- 
ing tools may be employed. One tool of r' pro- 
vides a parallel groove, and the other tool of r^ 
provides an overiapping groove whose centeriine 
is angled to the centeriine of the first groove. 
Alternately stated, the centeriines of the radii are 
coincident at one point on the groove, usually the 
starting point of the groove 166, Rg. 6 and 
separate at the other end of the groove 166, 167, 
Rg. 7. The groove 164 cross section for cutting 
edge 162 Is accommodated by having the Isottom 
of groove 164 generally flat and the centeriines 
166 and 167 of the radii become separated as the 
groove widens towards one end. 

The cross sections of the grooves need not be 
arcuate. They can comprise combinations of 
straight and arcuate surfaces. They may be 
channels with a liner slope of the cutting edge or 
front and a greater slope at the rear. Only a flat 
bottom surface needs to be widened from the 
diverging radii taper as described. The improved 
taper of the insert is applicable to toots having the 
dual cutting surface and obtuse angle configura- 
tion. It is shown in an octagonal insert 1 14 of Fig. 
4 and a six-sided insert 160 of Fig. 6. * 



By means of the taper better chip control and 
force balancing is achieved for overall stabiliza- 
tion of the drill. A tapered groove is achieved with 
a constant land width and where the depth of the 

5 groove remains constant. 

Although the subject invention has been 
described by reference to a preferred embodi- 
ment, it is apparent that other modifications coufd 
be devised by those skilled in the art that would 

10 fall within the scope of the subject invention as 
defined by the appended claims. 

Claims 

IS 1. An indexable disposable insert (160) having 
six contiguous edge faces of equal length and two 
polygonal side faces having alternate corners of 
equal obtuse angles, and a cutting edge formed at 
a junction of at least one of the side faces and at 

20 each edge face, one of said cutting edges having a 
chip removal element (163) spaced rearwardiy 
therefrom, the chip removal element being of 
substantially equal width therealong, charac- 
terised in that the insert has at least six contigu- 

25 ous edge faces arranged in pairs, the alternate 
cutting edges having a second chip removal 
element (164) spaced reanvardly therefrom, the 
second chip removal element (164) having a 
width which tapers increasingly from the obtuse 

30 angle juncture outwardly to a corner of the insert. 

2. An insert as claimed in claim 1 characterised 
in that the chip removal elements (163, 164) are 
grooves or channels. 

3. An insert as claimed in daim 2 characterised 
3S in that the second chip removal element (164) Is a 

groove which tapers in width between 2° and 10". 

4. An insert as claimed in claim 2 characterised 
in that the taper is about 5". 

5. An insert as claimed in any one of claims 2 to 
40 4 wherein the chip removal element is a groove 

characterised in that the groove profile has a first 
radius (r^) extending from the cutting edge on a 
land (148) adjacent thereto to the lowest point of 
the groove and a second larger radius (r^) extend- 
45 ing from the lowest point of the groove to the 
polygon side surface (130), the center lines of said 
radii (r\ r^) being coincident at one point on the 
groove and separate at an end of the groove. 

6. A drill (110) comprising a shank (111) and 

59 pocket means to mount a plurality of indexable 
disposable inserts (114) as claimed in any of the 
preceding claims at one end of said shank, said 
pocket means adapted to orient an insert having 
two cutting edges (120, 121) which meet at an 

55 obtuse angle juncture (140) where the juncture 
and both cutting surfaces (120, 121) engage the 
workpiece so that the obtuse angle is essentially 
divided into equal angles (y/2) about its centeriine 
(147), and where the tapered chip removal 

60 element is behind a cutting edge (121) which is 
most radially inwardly oriented of the two sur- 
faces, 

7. An indexable disposable insert (114) having 
eight contiguous edge faces of equal length and 

6S two octagonal side faces characterised in that the 
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insert has four alternate corners (140, 142, 144, 
146} of equal obtuse angles and remaining alter- 
nate comers (117, 141, 143, 145) of different angle 
or angles, the equal obtuse angles being greater 
than the remammg angles, cutting edges (120, 121, 
124, 125, 126, 127, 128, 129) being formed at the 
junction of at least one of the octagonal side faces 
(130, 131) and each of the eight contiguous edge 
faces (132). 

8. An insert as claimed in claim 7 characterised in 
that the obtuse angles (140, 142, 144, 146) are 
equal and are within the range ISS"" to 170**. 

9. An insert as claimed in claim 7 characterised in 
that the obtuse angles (140, 142, 144, 146) are 
equal and are within the range 150° to 165**. 

10. An insert as claimed in claim 7 characterised 
in that the obtuse angles (140, 142, 144, 146) are 
equal and are 160°±30'. 

1 1. An insert as claimed in claim 7 characterised 
In that the four equal alternate obtuse angles (140, 
142, 144, 146) are 160°±30', two opposing angles 
(141, 145) are 125"±30' and the two further 
opposing obtuse angles (117, 143) are 95^±30'. 

12. A drill (111) comprising a shank (111) and a 
plurality of cutting inserts (1 14, 1 1 5) of any one of 
claims 7 to 11, the inserts (114, 1 15) being arranged 
such that they each have a different radial dis- 
placement from the turning axis of the drill, the 
inner insert (115) having a cutting path which 
overlaps the turning axis of the drill and each next 
radially outer insert (115) having a cutting path 
which overlaps the cutting path of the next inner 
insert (114), the cutting path of each insert (114, 
115) being formed by the cutting edges either side 
of one of the equal obtuse angles (140, 142, 144, 
146) of the insert 

13. A drill as claimed in claim 12 characterised in 
that at least a pair of octagonal inserts (114, 115) 
are arranged with their cutting edges along a 
diameter of the drill. 

14. A drill as claimed in claim 13 characterised in 
that two pairs of octagonal Inserts (114) are 
arranged with their cutting edges along at least 
one line diameter of the drill. 

PatentansprOche 

1. Einstellbarer Wegwerfeinsatz (160) mit sechs 
angrenzenden Kantenftachen gieicher Lange und 
zwei polygonalen Seitenfl3chen mit aiternieren- 
den Ecken gieicher stumpfer Winkel sowie einer 
Schneidkante, die an einem Ubergang von minde- 
stens einer der Seitenflichen und jeder Kantenfla- 
che gebildet ist, wobei eine der Schneidkanten ein 
Element (163) zum Entfernen von Spanen im 
Abstand ruckw3rtig davon aufwelst und dieses 
Spans entfemende Element sich mit im wesent- 
lichen gieicher Breite lings dazu erstreckt, 
dadurch gekennzeichnet, 6a& der Einsatz minde- 
stens sechs angrenzende KantenflSchen aufwelst, 
die in Paaren angeordnet sind, wobei die alternie- 
renden Schneidkanten ein zweites Element (164) 
zum Entfernen von Spanen aufweisen, das im 
Abstand ruckwartig dazu angeordnet ist, wobei 
dieses zweite Element (164) zum Entfernen von 



Spanen eine Breite aufweist, die sich von dem 
stumpfwinkligen Ubergang nach auBen zu einer 
Ecke des Einsatzes hin zunehmend vergroBert. 

2. Einsatz nach Anspruch 1, dadurch gekenn- 
s zeichnet, daS die Elemente (1^, 164) zum Entfer- 
nen von Spdnen Rillen Oder Kandle sind. 

3. Einsatz nach Anspruch 2, dadurch gekenn- 
zeichnet, daG das zweite Element (164) zum Entfer* 
nen von Spanen eine Rille ist, deren Breite sich 

w zwischen 2° und 10° erweitert. 

4. Einsatz nach Anspruch 2, dadurch gekenn- 
zeichnet, dall die Abschragung etwa 5° betragt 

5. Einsatz nach irgendeinem der Anspruche 2 bis 
4, wobei das Element zum Beseitigen von Spanen 

ts eine Rille ist, dadurch gekennzeichnet, da& das 
Rillenprofil einen ersten Radius (rMr der sich von 
der Schneidkante auf einem Steg (148) benachbart 
dazu bis zum tiefsten Punkt der Rille erstreckt und 
einen zweiten grd&eren Radius (r^) aufweist, der 

20 sich vom tiefsten Punkt der Rille bis zur polygona- 
len SeitenoberflSche (130) ei^treckt, wobei die 
Zentrumsltnien der genannten Radien (r^ r') an 
einem Punkt der Rille zusammenfellen und sich an 
einem Ende der Rille trennen. 

2S 6. Boher (110) mit einem Schaft (111) und einer 
Behaitereinrichtung zum Anbringen mehrerer ein- 
stellbarer Wegwerfeinsatze (114) nach irgendei- 
nem der vorhergehenden Anspruche an einem 
Ende des Schaftes, wobei die Behdtterelnrichtung 

30 einen Einsatz mit zwei Schneidkanten (120, 121), 
die sich an einem Obergang (140) im stumpfem 
Winkel treffen, orientieren kann, wobei der Uber- 
gang und die beiden SchneidoberflSchen (120, 
121 ) im Efngriff mit dem Werkstuck stehen, sodali 

3S der stumpfe Winkel durch seine Zentrumslinie 
(147) im wesentiichen in zwei gleiche Winkel ly/2) 
geteilt ist, und dasschrage Element zum Entfernen 
der Spane sich hinter einer Schneidkante (121) 
befindet, die radial am moisten nach Innen bezug- 

40 lich der t>elden OberflSchen orientlert ist 

7. Einstellbarer Wegwerfeinsatz (114) mit acht 
angrenzenden Karrtenfiichen gieicher Ldnge und 
zwei oktagonalen SeitenfiSchen, dadurch gekenn- 
zeichnet da6 der Einsatz vier altemierende Ecken 

45 (140, 142, 144, 146) gieicher stumpfer Winkel und 
Qbrige altemierende Ecken (117, 141, 143, 145) 
verschiedenen Winkels Oder verschiedener Winkel 
aufweist, wobei die gleichen stumpfen Winkel 
groGer sind als die ubrigen Winkel, und Schneid- 

so kanten (120, 121, 124, 125, 126, 127, 128, 129) an 
dem Ubergang von mindestens einer der oktago- 
nalen Seitenf lichen (130, 131) und jeder der acht 
angrenzenden Kantenfldchen (132) gebildet sind. 

8. Einsatz nach Anspruch 7, dadurch gekenn- 
65 zeichnet, da& die stumpfen Winkel (140, 142, 144, 

146) gleich sind und im Bereich von 135 bis 170^ 
liegen. 

9. Einsatz nach Anspruch 7, dadurch gekenn- 
zeichnet, daB die stumpfen Winkel (140, 142, 144, 

60 146) gleich sind und im Bereich von 15 bis 165° 
liegen. 

10. Einsatz nach Anspruch 7, dadurch gekenn- 
zeichnet dafi die stumpfen Winkel (140, 142, 144, 
146) gleich sind und eine Grd&e von 160°±30' 

65 haben. 
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11. Einsatz nach Anspruch 7, dadurch gekenn- 
zeichnet, da& die vier gleichen alternierenden 
stumpfen Winkel {140, 142, 144, 146) eine GroBe 
von 160°±30' haben, die beiden gegenuberlie- 
genden Winkel (141, 145} eine Grd&e von 
125*±30' haben und die beiden weiteren gegen- 
Oberliegenden stumpfen Winkel (117, 143) eine 
Grdfie von gS^'tSO' haben. 

12. Bohrer (110) mit einem Schaft (111) und 
mehreren Schneideinsdtzen (114, 115) nach 
irgendelnem der AnsprOche 7 bis 11, wobei die 
Einsatze (114, 115) so angeordnet sind, daB sie 
jewetls eine verschiedene radiale Versetzung von 
der Drehachse des Bohrers haben, der innere 
Einsatz (115) einen Schneidweg hat, der die Dre- 
hachse des Bohrers Qberlappt und der radial 
nachste Su&ere Einsatz (115) einen Schneidweg 
hat, der den Schneidweg des nachsten inneren 
Einsatzes (114) uberlappt und die Schneidwege 
Jedes Einsatzes (114, 115) durch die Schneidkan- 
ten jeder Seite eines der gleichen stumpfen Win- 
kel (140, 142, 144, 146) des Einsatzes gebildet 
sInd. 

13. Bohrer nach Anspruch 12, dadurch gekenn- 
zeichnet, daB mindestens ein Paar oktagonaler 
Bnsatze (114, 115) mit ihren Schneidkanten Idngs 
eines Durchmessers des Bohrers angeordnet 
sInd. 

14. Bohrer nach Anspruch 13, dadurch gekenn- 
zeichnet, daB zwei Paare oktagonaler EinsStze 
(114) mit ihren Schneidkanten Idngs mindestens 
eines Durchmessers des Bohrers angeordnet 
sind. 

Revendlcations 

1. Grain rapport^ jetable, indexable (160) com- 
portant six faces d'ardte contigues d'egale lon- 
gueur et deux faces polygonales de cdt§ ayant 
des coins altem^s d'angles obtus egaux, et une 
ar§te coupante, formde d la jonction d'au moins 
Tune des faces de cdtd et h chaque face d'argte, 
Tune des ardtes coupantes ayant un didment 
d'evacuation des copeaux (163) espac6 vers son 
arridre, I'dl^ment d'evacuation des copeaux ayant 
senslbiement la mdme largeur sur toute sa lon- 
gueur, caracterise en ce que le grain rapport^ 
comporte au moins sbc faces contigQs d'ardte 
dispose en paires, les ardtes coupantes alter- 
n^es comportant un second ^l^ment d'evacuation 
des copeaux (164) espac^ dans la direction de son 
arridre, le second element d'evacuation des 
copeaux (164) ayant une largeur qui augmente 
progressivement entre la jonction des angles 
obtus dans la direction de I'exterieur et un coin du 
grain rapporte. 

2. Grain rapporte selon la revendication 1, 
caracterise en ce que les elements d'evacuation 
des copeaux (163, 164) sont des rainures ou des 
canaux. 

3. Grain rapporte selon la revendication 2, 
caracterise en ce que le second element d'evacua- 
tion des copeaux (164) est une rainure tailiee en 
polnte entre 2" et 10". 

4. Grain rapporte selon la revendication 2, 



caracterise en ce que la taille en polnte est 
environ 5°. 

5. Element rapporte selon I'une queiconque des 
revendlcations 2^4, dans lequel Telement d'eva- 

s cuation des copeaux est une rainure, caracterise 
en ce que le profile de la rainure prSsente un 
premier rayon (r^ s'etendant entre I'ardte cou- 
pante sur un meplat (148) contigu h celle-ci et le 
point le plus bas de la rainure et un second rayon 

10 plus grand (r2) s'etendant entre le point le plus 
bas de la rainure et la surface (130) du cdte du 
poiygone, les axes des rayons (r% r^), coiincidant 
e un point de la rainure et etant separee h une 
extremite de la rainure. 

75 6. Foret (110) comprenant une queue (1 1 1) et un 
moyen d'alveole pour monter une multitude de 
grains rapportes jetables indexables (114) selon 
I'une queiconque des revendlcations precedentes 
^ une extremite de la queue, le moyen d'alveole 

20 etant destine h orienter un grain rapporte presen- 
tant deux arStes coupantes (120, 121) qui se 
rencontrent h une jonction d'angles obtus (140) 
oCi la jonction et les deux surfaces coupantes (120, 
121) sont en contact avec la pidce de sorte que 

2S I'angle obtus est essentiellement divise en angles 
egaux (y/2) autour de son axe (147), et oO reie- 
ment tailie en pointe d'evacuation des copeaux 
est situe d rarrfdre d'une ardte coupante (121) qui 
est celte des deux surfaces la plus orientee radia- 

30 lement vers llnterieur. 

7. Grain rapporte jetable, inexable (114) prdsen- 
tarn huit faces contigu§s d'ardte de longueur 
eg ale et deux faces octogonales de cdte caracte- 
rise en ce que le grain rapporte presente quatre 

35 coins alternes (140, 142, 144, 146) ayant des 
angles obtus egaux et des coins alternes restants 
(117, 141, 143, 145) ayant un angle ou des angles 
differents, les angles obtus egaux etant supe- 
rieurs aux angles restants, des ar§tes coupantes 

40 (120, 121, 124, 125, 126, 127, 128, 129) etant 
formees h ia jonction d'au moins I'une des faces 
octogonales de cdte (130, 131) et de chacune des 
huit faces contfgu§s d'ardte (132). 

8. Grain rapporte selon ia revendication 7, 
45 caracterise en ce que les angles obtus (140, 142, 

144, 146) sont egaux et ont une valeur comprise 
entre 135* et 170*. 

9. Grain rapporte selon la revendication 7, 
caracterise en ce que les angles obtus (140, 142, 

so 144, 146) sont egaux et ont une valeur comprise 
entre 150* et 165^ 

10. Grain rapporte selon la revendication 7, 
caracterise en ce que les angles obtus (140, 142, 
144, 146) sont egaux et ont comme valeur 

55 16a'±30'. 

11. Grain rapporte selon la revendication 7, 
caracterise en ce que les quatre angles obtus 
alternes egaux (140, 142, 144, 146) sont 160*±30', 
deux angles opposes (141, 145) sont 125°±30' et 

60 les deux autres angles obtus opposes (117, 143) 
sont 95**±30'. 

12. Fordt (111) comprenant une queue (111) et 
une multitude de grains rapportes de coupe (114, 
115) selon Tune queiconque des revendlcations 7 

65 e 11, les grains rapportes (114, 115) etant dis- 
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poses de fagon qu'ils aient chacun un deplace- 
ment radial different par rapport a I'axe de rota- 
tion du forgt, le grain intdrieur (115) ayant un 
trajet de coupe qui chevauche Taxe de rotation 
du for§t et chaque grain ext^rieur suivant dans 5 
le sens radial (115) ayant un trajet de coupe qui 
chevauche le trajet de coupe du grain rapportd 
Intirieur suivant (114), le trajet de coupe de 
chaque grain rapporte (114, 115) dtant formd par 
ies ar§tes de coupe de chaque cdt6 de Tun des io 



IS 



20 



25 



30 



3S 



40 



45 



SO 



s$ 



€0 



505 14 

angles obtus egaux (140, 142, 144, 146) du 
grain. 

13. Foret selon la revendication 12, caract^ris6 
en ce qu'au moins une paire de grains octogo- 
naux (114, 115) est dtsposee avec leurs ar§tes 
coupantes le long d'un diam^tre du fordt 

14. ForSt selon la revendication 13, caracterise 
en ce que deux paires de grains octogonaux 
(114) sont dispose avec leurs ar§tes cou« 
pantes le long d'au moins un diam^tre du for§t. 
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